. Environment of the Strand-Swap in the VP16 Dimer, Related to Figure 1 The Visual Environment for Docking Algorithms (VEDA) is software tailored for refining viral capsid protein structures to cryo-EM maps of corresponding viral capsids (http://mem.ibs.fr/GAEL/index.html). The program requires the capsid electron density map and the asymmetric unit proteins as input from which it will produce the entire symmetrical protein capsid and proceed to refine the protein structure into the capsid density. We used the P23-77 cryo-EM map (14 Å resolution) and fitted in our asymmetric unit of proteins, each as a separate chain. The asymmetric unit is composed of 18 copies of VP16 and 9 copies of VP17. Regardless of the orientations of the proteins, as long as they were approximately inside the density, VEDA refined them to positions corresponding exactly to those observed in the crystal structures; e.g.
VP16-VP17 positioning as in the complex and VP16-VP16 as in the dimer. This refinement yielded an R-value of 50.2% and CC-value of 74.1% and confirms our hypothesis that the interactions seen in the crystal structures are replicated in the native capsid.
Barrel Rotation in P23-77
VEDA refinement of the VP16 and VP17 protein structures to the P23-77 capsid electron density shows strong similarity to the typical protein arrangement in the double β-barrel lineage. After refining the proteins to density with VEDA, coordinates were exported and analyzed in Coot in comparison to the PM2 P2 and PRD1 P3. Superimposition of the pseudo-hexameric capsomers shows that the β-barrels of VP16 and VP17 of P23-77 occupy essentially same positions as the barrels of PM2 or PRD1 (see Figure S2 ).
